
NOAA Technical Memorandum ERL GLERL-54

UPDATE OF U.S. GREAT LAKES TRIBUTARY LOADINGS, 1979-80

Gregory A. Lang

Great Lakes Environmental Research Laboratory
Ann Arbor, Michigan
September 1984

UNITED STATES
DEPARTMENT  OF COMMERCE

Malcolm Baldrlga
Sacratrry

NATIONAL  OCEANIC  AN0 Environmental  Research
ATMOSPHERIC  ADMINISTRATION Laboratories

John V. Byrne. Vernon E. Derr
Administrator Director



NOTICE

Mention of a commercial company or product does not constitute
an endorsement by NOAA/ERL. Use for publicity or advertising
purposes, of information from this publication concerning
proprietary products or the tests of such products, is not
authorized.

ii



CONTENTS

Abstract

1. INTRODUCTION

2. METHODS

3. RESULTS

4. REFERENCES

PAGE

1

1

1

2

41

TABLES

Table 1. U.S. Great Lakes tributary loadings, Water Years 1979-80. 3

Table 2. Hydrologic area loadings, Water Years 1979-80 6

iii



UPDATE OF U.S. GREAT LAKES TRIBUTARY LOADINGS, 1979-80"

Gregory A. Lang

ABSTRACT. This report presents estimated annual loads to the Great
Lakes from U.S. tributaries for Water Years 1979 and 1980. Total,
monitored, and diffuse loads are tabulated for each of seven cate-
gories: total phosphorus, soluble orthophosphorus, suspended
solids, chloride, total nitrogen, ammonia nitrogen. and nitrate
(+ nitrite) nitrogen. This study updates two previous reports that
give the load estimates for Water Years 1975-78.

1. INTRODUCTION

As part of the Pollution From Land Use Activities Reference Group
(PLUARG) study, the Great Lakes Basin Co~~~~ission  produced a report entitled
"United States Great Lakes Tributary Loadings" (Sonzogni et al., 1978),  which
gives annual U.S. Great Lakes tributary load estimates of total phosphorus,
soluble orthophosphorus, suspended solids, chloride, total  nitrogen, ammonia
nitrogen, and nitrate (+ nitrite) nitrogen for Water Years 1975 and 1976.
"Post-PLUARG Evaluation of Great Lakes Water Quality Management Studies and
Programs" (Sullivan et at., 1980), produced by the Great Lakes Basin
Commission for the U.S. Environmental Protection Agency, updated annual U.S.
Great Lakes tributary load estimates of total phosphorus, soluble orthophos-
phorus,  suspended solids, and chloride for Water Years 1977 and 1978.

The present study gives estimates of the annual Great Lakes loads from
the entire U.S. Great Lakes Basin and from individual U.S. hydrologiGhEreas,
river basin groups, and lake basins for Water Years 1979 and 1980.
results  show total, monitored, and diffuse loads for total phosphorus, soluble
orthophosphorus, suspended solids, chloride, total nitrogen, ammonia nitrogen,
and nitrate (+ nitrite) nitrogen.

These parameters include those selected in previOuS studies (Sonzogni  et

at., 1978, and Sullivan at nt., 1980). Loads were estimated for all five
Great Lakes.

2. METHODS

The total tributary load comprises diffuse and point-source loads from
both monitored and unmonitored areas. Tributary loads from monitored areas
were calculated with a ratio-estimator technique described in Dolan  et ul.
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(1981) and in a report by the International Joint Commissio"  (1976). The
method calculates an average daily tributary load at the mouth from concen-
tration and flow data at an upstream gauging station and the" adjusts it to
account for the variability of flow over an annual cycle. Diffuse loads from
unmonitored areas were estimated from diffuse loads from monitored areas with
similar basin characteristics.

Monitored point sources are-those point sources discharged upstream from
a gauging station and unmonitored point sources are those point sources dis-
charged downstream from a gauging station. Municipal phosphorus loadings
provided by the International Joint Commission (1982) were used to update
point-source loading data. Where information was not available, loading data
were extrapolated from data found in state records. I"sta"ta"eo"s concen-
tration and flow data were obtained from the U.S. Environmental Protection
Agency's STORET system. Mean daily and mean annual flow data were obtained
from the U.S. Geological Survey.

Detailed descriptions and examples of the methods used in calculating
total river mouth loads from monitored and unmonitored areas are presented in
Sonzogni et at. (1978). Descriptions of the U.S. Great Lakes tributaries,
their river basin group classifications, and maps of their drainage basins can
be found in Hall et at. (1976).

3. RESULTS

Tables 1 and 2 present the U.S. Great Lakes Basin tributary loads, the
percentage of the load obtained from monitored areas, and the percentage of
the load obtained from diffuse sources for Water Years 1979 and 1980. Load
estimates are presented for total phosphorus, soluble orthophosphorus, sus-
pended solids, chloride, total nitrogen, ammonia nitrogen, and nitrate (+
nitrite) nitrogen. Table 1 displays the lake totals and the U.S. Great Lakes
Basin totals. Table 2 lists the loads for individual hydrologic areas and
river basin groups. Annual river mouth loads are in units of metric tons,
and percentage monitored and percentage diffuse are in parts per hundred. All
values have bee" rounded to two significant figures.
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Table  1

U.S.  Gc7E.T LAKES  TRISUTIRI  LLlAOINGS,  Y” 1979-1980
<Metric  TOWS,

w

_ __ -_ _ -
1

:
4
5

talla Soluble  ortno P ,975 S0l”t.l. ortho P 1980
____________________________________________-______-_____-_-____________________________ -_____--__
Lake su.erior 210 51 62 .?zo 52 70
Lake Yichigan 1,300 I‘ 60 1,100

Lake
““P-0”

390 70 65 310

:: 52

Lake Erie 1,400
;: ::

1,800 ::
Laks Ontario 630 1,600 :: 77

U.S. rota1 3,900 78 58 c.700 75 61

Lake *“sc.endsd  SOlidS  1979 Su.P.nd.d  SOlidS Is*0________________________  - ________  -_- ___________  - ___________________________________  -- ______  -- ___-  ---__--_-

:
Lake  S”P.rior 1,L00,000 68 100 ~Lcl.OOO a*
Lake  Michigan 630,000 82

2
590,000 82 2

3 La**  “Ye-O” *90,000 6, 280.000

:
Lake  Erie 3,Z00,000 B6 99 3.300.000 :: i:
L&l*  Ontario 1,000,000 84 6LO.00rl 10 95

U.S.  Total 6,t00,000 81 z’, 5,r?00.000 81 98
___- _______  -___-_-__-  ______________-_-___--------------------------  - __________--------------------  --------



____ - _____ I? _________________ - _____ -_-_-_-___-_-fl!~zr~~-~~~~-----~-----------~------~~!~~~-!~~~ _______
Total  percent F-*vc.nt rota1 *.rc.nt P.CC..1

N”.ber Name LOad Honitored Diffuse Load *onitor*d  Oi,f”S.

Lake Total Nitrogen  ,919 rota* tditrog*n 1980
___---_-___---_______-_._____-_-_-___-_-_-___________.--_-_-_---_---_-_-_----------------------------------

ä -..--~-.~.---.--,�~----.~--~=.~.-~-~-~   ~⌧-_.~~   _--.~~-._�-__   ŝ   . ..L  .,,, --..⌧-lli--⌧I�~  -_~~.~..,-__-.~~___.~�l__:-.~-.~-~~-.- . . . . . . . . . ..~-...-..-.._.~.~.._-~.~_.....- ,,,,  ...--,  ,--., 



U.S. ‘REPT  LAKES  TRIBUTAR”  LOLOINGS, “I 1979-1980
~Metris Tons)

Lake Nitrate  ‘*Nitrite, Nitrogen  1919 Nitrate  <*Nitrite,  Nitrogen 1980
Total  Percent Percent Total  Percent  Percent

Number Name LOad Monitorsd Oi‘f”SP LOad Honitored  Ditfuse____________________________________  -_- ____  - ______-___-____  -_- ________-  - _-_-_-----------  ------------------
:

Lake suc.*rior 3,600Lake  hliclli.gan 23,000 ::
96 1.500 46 9,

23,000 89 92
3 Lake  eturon 1.?,cm0 60 ;: lS,OOO 57
:

Lake Erie 61,000 91 68,000 90 ;:
Lake  Ontario 1‘.LlOO :z 89 ll,000 74

U.S. lotal lz0.000 8, 95 120*000 8‘ ::

~~_-_-*,_-_-.~-_--.~,-.._.~i-.-~I- I-._,--~-.-._“-,_,.- - - ,,,, I



Table 2
““DROLCGIC  AREA  LOAJIN‘f.  hi” 19,9-,980

<Metric Tons)
L&Ii  S”PE9IOR

rydrclagic airea Total  Ph.a*DhOr”.  ,979 Total PhoSphorUS ,980_____--_----_____-______________
lota, percent  Percent Total  Psrcent  Percent

_________ -___-_“““‘-_-__-_-_--~-----------~~~~---~~-~~~~~~~~~~--~~!!~~~  ___.-_--_  ‘“Y ------ !Y!“Y2~!‘“”NY”ber _---
1.1.1 sucoriar s,ape CornFLex 31 6.1 100 82 100,.,.z saint LOUiS I(irer 130 10-I 53 48 &’ 01.1.3 1ca5t1e  Island  ConFlex 300 3* 100 36 100
1.1.6 eae Rirer 110 100 ,‘:

t:
1001.1.5 nortrea,  River Comolei 26 BY 9.2 83 ;:

River TotalBari” Group  1.1 640 65 85 260 54 78
_-_____-__

1.2.1 Porcupine Yountains  conp. ZI
1.2.2 GntonaCon (lirer I: 1::

83 32 .?P 86
98 210 100 99

1.2.3 le.eP”aU  Peninsula  COrnD. 01.2.‘ st*rgeon  River 28 100 ,z :: 10: 1;;1.1.5 Huron ltovntain COlClex 171.2.6 ‘CL”Ll Ma.-ai* c.ane1ei 29 i
40

:z : ::
1.2.7 Tabquarenon River 23 100

;;
20 LOO 861.2.8 Saul, Co..ler 6.3 D 100 5.3 0 100I(irer TotalBaIin Group 1.2 310 43 81 410 co 81

L - - - ,- .“-.-,.-___, ---.-I,.-,-  ,.-,,-. _-~ ,,,, - ,,,-.  ,,- - -



Table 2
H’ICROLOGIC  ARE8 LOIOINGS,  Y” 1579-1980

c*etcic Tons,
LAKE MIC”lGhN

*.1.1 tleroninee  COmOlel 20
1::

100
z.,..?

l#e,omineo RiYW 91 17
1::

I, 100
1002.1.3 Peshti~o  r(irer 32 100 98

2.1.6 Dconta
I(irer

t:
100 57 ::

100 :t
100

2.1.5 susaico  C0.Dl.I 35 100 3:: ,::
1::

2.1.6 FOB RiY.aC 590 1002.1.7 Green Bay COnDler 330 52 :i 300 52 i:Fcir*r Blfi” ‘rOYP 2.1 Total 1.200 BL 71 950 81 66
____--__----_________-_____________-_____________-_________________~_______~___~~-------------
L.2.1 Ch,CapD-*ilY.“keO Co.p1ax 280 42 73 340 62 17

2.3.1 saint ,o,sec!l RIYeC 530 100 85 410 100 80

2.4.1 Muskegon rlirer
2.4-L Sabls C.mDlex
2.4.x Ilani.t*e  RiYeC
2.4.4 Trar*rse ConDle”
2.4.5 SW, Chol*-tP.a*CaD  ConID.
L.4.6 *a,isti.a”e  River
2.4.7 na* De NOC Complex
2.6.8  Escanaba Rir*r

I(iver  Basin  Grew.  2.4 Total

2 10029 :: :: 100 30 :i
71 90 98 51 90 91
67 10 86 65 11 87

:i 0 100100 100 60  15 100  0 100  100
59 100 92 100
47 10: 100 75 10: 100

‘SO 62 95 ‘50 54 95
_______-_________________________-______.----------------------.___________________-_--------- -------_--

L -,,I”-.,~~-,_-_-~ -- _.--~--,-““.-,_,l--,.~“,- - - I



nydrclopic  area rota1  PhD.L%k.a?“I  1979 Total Pko*ohor”*  1980
__________________  -- _____-_____-_-  - _-_-----  - -------_-_-___-_-__  - ____-_------  - -----  - -----  ------------

Total P*rEC”t  s.rc.nt rotll P.PC.“l P.rc.nt
N”.b*r Ph.. LOad Yc.nit0r.d Dl‘ture LOad “onit0r.d Cliff”*.

3.1.1 ..-- I.
3.?..7. saci,
3.2.3 7h.I~

Ri”.r hii Group 3.2 Total 650 86 60

c--*a.lin Complex 19 0 96 IS 0 9.
ma. Ftiv.r 550 LOO SLO 100 43
b Con~lsx 82 10

1::
51 10 100



Table 2
““OROLOtIt  AREA  LOIDIHtS.  Y” 1979-1980

<Iletric Tons,
LA&E  ERIE

“ydrolopic  Are. Total Pho.phorY*  ,919 Total Pho*phOrYs  1980

Tot*1
N”“b*r Idame LOad

‘-1.1 BliCk  Ri”W 17
4.1.2 St. Clair to.Dlex 1s
4.1.3 Clinton (li”tr 69
4.1.1 rcoLD* complex 100
4.1.5 ““ran Ri”W 32
4.1.6 **an cr..* Complex
‘.I.,  Raisin  sirar ,:ft

Y?iv.r  Basin  GPO”0  4.1 Total ‘80

p.rc*nt Per=.“* Tot.1 P.rc.nt P*rC.“t
*onitor*d 0i‘fu** LOad *enitor.* lliffu**

100 58 9. 100 65
53 68 60 16

100 6.1 130 1:: ‘6
55 88 150 51 89

100 64 100 1.0
0 10: 0 100
2 93 2:: 96

66 *lo :: 15

6.2.1 Ottala Fcir.r 16 0 19 140 0 95
4.2.2 Ilaun.e i(iv.r 1000 100

::
3,800 100

5.2.3 Tourralnt-Portag. tmw. I(10 160 ;:
4.2.4 sacdusky  Ri”w- 310 1:: 83 230 1:: 84
4.1.5 “won-“.rnilion co.p,*i 380 65 120 5.9

i7iv.r Basin Group r..? T?tal 1900 88 :: 4,400 -it 91
_~___~_~_~________________.___________-________-____________________________-__________-___--__---______
4.3.1 B1ac*-I.c*Y COmPI*x 290 280 93 311
4.3.2 turakosa siver 410 1:: :: 520 100
4.3.3 ciT*prin Complex 38 92 75 a* 91 2
4.3.4 b-in* River “0 100 140 100
4.3.5 la~tab”la-Conn*a”t COW. 50 ii i:

Ri”*r BlSi” Group 4.) Total 930 :: 6.? IA :: 56
-__________--_-______________________________________________-_______________-__--______-_______-____-_-_
‘.I.1 Erie-Chautauqua  C0.Dl.r 130 0 10 0
4.4.2 cattaraw3.s  Cr*elc 120 100 :: 69 100 ;i
4.4.3 Tona.an*a ComDler 160 16 110 19 33

er.r Basin GrOUp  4.1 Total ‘IO :; II .?50 36 19
_-_-----_-_-____-_-_____________________------------------------------------------------------------------

g::;  ;~:,  1.5



Table  2

H”CROLOGIC  APE. LOIDIb4c.S.
<Iletrzc  TO,nS,

LAKE LlkTIRID

“I 1979-1980

~-._______________~_~.~___________~~______.~____~_________________~____________-______________________~~-~~~
--.___ rr~T:‘“‘:YI:”  ______-  - -_-______ - _____  -_!o!“!_‘“se~“oru1__‘fl’_  _______________  I~li!_~~““l~Tr~__!20_-

Total Percent Percent Total  P.rE.“t perc.ntNYlber__________~____“_‘~I_____-_________________’~~”____--r”_“~I”~2-__D~!!_“E__-_-_-__L”F_____ron~!~Z!d___O~!full
5.1.1 Wiegra-Orl*ans cone1.x 120 0

27
320 0 9?.

5.1.2 Genesee rliver 310 94 8LO 93
River Basin GrOUD 5.1 Total 630 61 81 l.lDO 61 ::

________-________-________-_______________________________------------____________-_____-_________________
5.2.1 warm-Ca”“na COWlC” 27 0 92 140 cl 985.2.2 osrego Fcirer 480 100 5.2 490 100 135.2.X Salmcn Co.pler 150 300 15 98

siwr Basin hO”D 5.2 Total 660 :: ;: 930 58 53
_____-__________~_~_~______________________~_~_~________________________~___~_-_-__-_-_______------_--_
5.3.1 B11Ck RiVeI 130 100 37 130 100
5.3.2 Perch tc.mc.le.
5.3.3 Or.aGatchi*  Rirer ;z d

100
:: 10:

,::
93 *a

5.3.6 tr.**-sacluett*-St. I(egi* 83
i: ii

100 IS
R1l.r Basin Grwp 5.3 Total 330 310 76 ::

___________-____________________________--------------------------------------------------------------------



Table 2
““DROLOL;IC  AllEd LDADIWS,  Y” 1919-1980

cmtric Ton*,
LIKE SUPERIOR

_- ________________ -__-_-_-_-_---- ______________ -_-_-_- __-_-_-_-_-_-_-.--__---------  -__~_-_~-----------------
Hydrrilogic  A..*= soluble ortllo P 1919 Soluble ortho P 1980________ -___-  ____ -_-_-_-_-  ___________________ -___-  -_____  - _____ - ______________ - __------------ ------ -_--_

Total  P.cc*“t percent TOtal Perc.nt P.rcent
______________ ““E.--- _______________ -!“:“----2”::!l’”NYmber 2!!“? _________ 22 ______ ““!!:::d~-~~~!!l”-_
1.1.1 superior Slope  ConFlex 9.8 6.1 100 9.8 6.1 100
1.1.2 saint LOUIS Rile* ,I 100 10 30 100 0
1.1.3 1msfls Island Complex 5.0 34 100 IS *5 100
1.1.6 Baa River 13 100 95 19 100 91
1.1.5 nmtrsal !?i”CC  ConFlex 6.2 0 16 6.1 13

River Barin Group 1.1 Total 130 62 61 80 6; 55
_________________-_-____-______________-_-_________________-______________________----------------------
1.2.1 PorcYPi”e *o”“tai”S  conp. 5.3 23 i”, C-8 21 63
1.2.2 OntonaDOn RiYW 16 100 3‘ 100I..?.3 r.e,esnau Peninsula  COW. 9.9 0 81 LO

ziI..?., Stbrgeo”  sir*r 4.2 100 100 I.? 1,: 1001.2.5 Huron Ilountain  ConDlex 29 20 371.2.6 Grand llarais C.nDlex 1.6 : 93 1‘ : ::
1.2.1 Tahg”anen.an Rile? t:: 100 78 11 1001.2.8 Salt  ConPle. 100 2.9 1::RiYer  I.2 Total8351” ‘rO”c. 80 3: 63 160 4: 78



Table 2
““OROLOGIC  AREA  LOPOINGS.  “1 1419-1980

tnetrzc  Tons>
LPIE MICHIGAN

nydralogic Area Soluble Crtho P 1979 Soluble ortho P ,980____-_-__--___-__--__________~______________-_-_____~~_~_~________~______________-_--________-____________
Total percent  percent Total Percent PercentNY.bec Name Load  Monitors.3  Di‘fuse LOad Yonitored  Diffuse---------.---- - -_-___-___------------  -- -_----________---------------.----------------------------- -___-__--

2.1-l Il*roainee  Complex 1.8 100 3.‘ 100
z.1.2 norominec  River 27 Ii,’ 59 IZ 1:;
2.1.3 PeShtip.3  River 6.9 100 96 5.2 100 ::
.?.I., DCento River 25 100 II 100 88
*.1.5 suaniso Conple. 69 35 *it Z.8 0 1002.1.6  Fe” Ri”*r 180 100 110 1002.1.7 Green Bay CLvelel 250 52 2 l&O 52 .G

Pi”.l- Basin  GrOYll 2.1 Total 560 72 68 380 81 58
________________________________________--.------.-----------------------------------------------------------
2.2.1 Chicago-l4ilua”kee  Coapler 210 *z 81 150 41 74



nydrrlopic  Ar*a Sol”bl*  orthe P 1919 SOlZbl.  Ortho  P 1980
______  --_- _______  ---___-  _______________  - ______  - __-________  - ___-____--_----------------------  --------------

Total  P.rcant Percon* Total P.rcant P.rccnt
NY.bCT Name LOad Nonitorcd Di‘f”W Load “0”itOr.d Diffu*.______________-_______________-_-_-_________________________________________________----------------------
3.1.1 Ler Cheneaur CowAle.
X.1.2

:: 1:; 100
Cheboy9a”  PlYer 100

:: 23 100
100 IPO

3.1.3 Pre*q”. 1*1e Conel.‘ 6.6 0 100 0 100
3.1.‘ Thunder Bay eiver
3.1.5 au Sable-Llc~na  CorDler :*,

ItlO 100
t:“,

100 100
92 11 92 93

3.1.6 Ri,h-l” ‘res ComDlsr
1:

33Riuar  Basin  GPOUD  Total3.1 1:: :: 95 1:: 50 ::
_____________________________________________________---____________-__-_____-_-_______________-----------
a.,?.1 KaYkawlin Complex 4.3 0 2.6 0 83
3.2.2

sa*inar
I(iYeT. 200 LOO

;:
160 1003.2.3 Th”llb COID1el

Lli”.T Barln GrOUP 3.2 Total
A :: 100 25 10 ,:fl

52 190 81 25



Table 2
““DRDLCGiC PREb. LOIDINGS, “I 1919-1980

(Metric Tons,
LAKE  ERIE

________________________________________---------------------------------------------------------------------
“y*rcloPic  area Soluble r3rtn.a P 1919 Soluble ortlw P 1980

N”“bP1-
4.1.1
4.1.2
4.1.3
4.1.h
6.1.5

MUlO”
I(iuer 1.4 100 0 11 1006.1.6

SUL”
tree*  Comcler 9.1 0 100 10:4.1.1 aais,n 2iver 42 1:: 8:River Basin i.rour, 4.1 Total 110 2 z 350 I.? ;;



--~,-_--. .-

Table  *

““D~OLOGIC  *REl  L0IOINc.S.
c*etric  TO”,,

LAKE  OWTlRtO

Y” 1919-1980

______  --_
nrarslopic  alrea Soluble  ortlw P 1979 SOl”bl.  OCthD  P 19110

_________.______________________________-________-_______-__-------------------------------------------
Total p.rcent P*rC.“t Total P.rc*nt  p.rc.nt

NY*b*r NaM Load Monitored Oitfur* LOld  “0nitor.d It,,‘“*.
____________________________  -- ________  - ------ --- -----

5.1.1 Niigra-Lrleans COrnF1.i
;:

0 65 LOCI 0 94
5.1.2 Genes**  RiYer 95 68 510 94

Rirer bEi” GrOYp 5.1 Total 120 68 61 710 1: 96

__-_-  ___-
5.2.1 Y.y”e-C.yYga  complex 6.6 0 *3 48 0
5.2.2 clr.epo  RiY.zF- 230 100 I.0 290 100 ;:
5.2.3 Salnon  cow1*x 100 15 98 110 IS

l7iu.r  hs.i” Group 5.2 rota, 360 72 32 510 62 if;

5.3.1 BkCk River 100 49 100 62
5.3.2 Perch tonrrler :i 0 1:: 7.7 0 100
5.2.x Os,aCatchie River

:t
100

;:
31 loo *9

5.3.5 Grzs.--lag”ette-St.  rfegi* 48 60 48 50
Rirer Basin  GrOuP  5.3 retal 110 84 bl 150 76 65

_______________________________________________-________________--_____________-__________----------- ------

,II ,^, ,,, ““,, _ . .,.,, ,.^ .,,,., ~I, ,,,,. .,“,, _ ,,_  ,,, . “..,---~.,--...;..,“-.,~



1.2.1 PorCueine WOuntainS COnl~. 5,000
1.2.2 Cntonago”  PiYW 180,000
1.2.3 Xe.eenalr  Peninsula  camp. 31,000
1.2.4 sturge.an  River 110.000
1.2.5 HYlO” *ountain Complex 1,200
I..?.6 Grand *al-a35 Complex 8,500
1.2.7 Tabguasenon  Iliver t.000
1.2.8 Saul* Complex 1,900

RiYer Basin  GrOUD I.2 Total 350,000

29 86 11,000 29 84
100 100 250,000 100 100

0 100 L8,000 0 100
100 100 50,000 100 100

: 96 4.100
100 5,500

: 94

100 100 3,800 LOCI 1::
0 100 1.200 100

84 100 3‘0,000 8: 99

- ^ - -. -. .“_.~ .,--. _.” ,,..,,  _sxl___-.;  ,,.- _---._“~ “,‘ .,“. ,~.-,_“.:  _.,-, * -,..-.,_ “.~“._



Table 2
““DROLOGIt  AREP  LOlDIHGS,  “I 1919-1980

<Metric Tons,
LAKE 3ICHIGAN

“Ydrrloglc  *r*a Sul~ended  Solids 1319 SusDenad  SOlidS 1980____-______-____________________________--------.----------------------------------------------------------
Total  P.rc*nt P*rCP., rot,1  P.rCa”t  Perce”t

N”.ber____-____-__-_1’“1______________________~~~~~-~--~-~~~~~~~~~-~~~~!!~~~---~----~~~~~------~~~~!~~~~---~~!!~~~
2.1.1 I’....inee COmDlei “.OOO ,‘,: 100 5,500 4‘ 1002.1.2 P*ro.inee River 30,000 25,000 100 932.1.1 Peshtipo  *iuer 4,600 100 ;z 23,000 100 99
2.1.4 Ocanto

l7iv.r
1.000 100 6,500 100z-1.5 Sulnico conp,ex 2,300 35 1:: l,SOD 35 1:;

2.1.6 PO. Iliuer 89,000 100 65.000 100 *s2.1.7 Green Bay Conplex 39,000 53 :: 61,000 53 39
RiWC Basin trO*D 2.1 Total *LO,oOO 80 94 ll0*000 85 92

2.2.1 thicapo-*i~ua”*se  Conplex b~r000 43 9.2 100*000 ‘4 95



H*D*OLCtIC AREA  LOPDINGS.  Y” 1979-1980
(Metric Tons,

LPKE ll”RON



Table  2

““DROLOGIC  kREl  LOPIOINGS,  L” L979-1980
cIletric Tons,



H”CROLEGIC  PREP  LJPIDINGS, Y” 1919-1980
<Metric  Tons)
LAKE DNT.aRIII

nydralogic area SuSpended  Solids 1979 Suspended  SOlidS  1980
Total  percent PerS*“t Total P.rcant Psrcent

Number Name Load  *onitored  Ditfuss Load *oait.a,red  Llittuss________________________________________------------------------------------------------------------------
5.1.1 tdiagra-Orleans Cowle” 23,000 0 96 26.000 0 965.1.2 Gecesee sirer 110,000 93 99 bs,OrJO 93 93River 815i” GPOUP  5.1 Total 730,000 90 99 93.000 CB 95
___________________________________________-____-___________-_______--________________________-_-----------
5.2.1 ldayne-cayu*a  conp,ci ll,DDD 0 100 191000 0 100
5.2.7. o*nepo @iret- 130,000 100 300.000 1005.2.3 Salnan complex 19,000 15 1:: 150,000 15 1::River ;row 5.2Basin TOtal ZLE.000 66 92 410,000 69 96
_____________________________________________________________________-_-__________-______-_________-_------
5.3.1 Black siY*r 57,000 100 92 23,000 100 825.3.2 P*rCh c.anp,ex 8,600 0 100 3,900 0 1005.3.3 Ol.asatchie siver 15,POO 100 100 11,000 100 100
5.3.6 tr.*.-lag”ett.--St.  Ilegis 12,000 66 91 I,,000t?iver  5.3 TOtalBasin GrOUD 93,000 86 95 53,000 ii if

“ll-.lll,l  ._“~.,-_,-___II_ ,-.. “_~ -.,x-..-i--I”.xI..,“~.I  ..--..,.  ;” ._..,  “_._--.-.“l~-.~l,-_,~.^_._i(-ll--l;-  -..-,..” .-=.,.  -,._.~~1  ,,.. __~ . i.--._ ,.-.. “.‘” -.._- -_.,.~---.--_l-l--._---,---- ,-, -~X_;_.-,-.^,-  -



Table 2
““DROLOGIC  ARE4 LOAOINGS, .I 1979-1980

<l+etric Tons,

1.2.1
1.2-z
1.2.3
1.Z.‘
1.2.5
1.2.6
1.2.7
1.2.8

,___________-_____-_--------------
POrcupine  Ilountain* tc..p.
Ont0narjc.n  River
#.e.eenar  P..ins”la cow.
stur5,e.m sirer
““con  LOYntain  COnpIe.
Grind  tiarais COWill
Tabqualenon  RI”.?
Sablt  ComDlex

RiVsr aaain  Gva”D  I.2 TOtal

31,000  +
3,100
fs.300
2,600
4rbDO
3,600
2,350

IZO
58,000

,__
5.1

98
100
‘00

t.7
95
96

100
36

t 35 .000 Y, ‘corn poxnt seucce  on tll* anera, RiYer, see Lang C1983,.
** 33 ,000 l!T ‘TO. peint *O”CCe 0” the *inerai River.  *** Lang <19831.





________________________  - ___________________________  - ___________________-------  - -_-_-------- ----------------
kydrClopiC  firea chloride  ,919 Cnlorids  1980

Total Parc.nt  P*rc.nt Total mrc.nt  serc.nt
N”.ber Name Load *onitored Di‘fuse LOad “onitored rJift”*e

3.1.1 Les Cneneaui  tonplar 10,000
1::

100 3,800 23 100
3.1.2 Ch*boypan  River 10,000 98 8,800 100
3.1.3 Pra*q”* Isle Conpls” 3,200 100 2,100 0 1::
3.1.4 ThY”der  Bar River 7,wo 10: ** 3,700 100 16
3.1.5 A” Sabl.z-.lcona  CO.lalBX 9,100

;:
99 8,600

3
99

3.1.6 Ri‘b-4” Gres Complex 19,000 16.000
siuer aasin GrO”P 3.1 Total 59,000 66 :: +3.00* 10 2

3.2.1 Xa.kaulin  Complex 5,LOO 0 99 5,000 0 99
3.2.2 sacinar siver 206,000 100 3‘ 200,000 100 353.2.3 ThUllb Conple” 38.000 100 31rooll 100PiYer Bali” Graue 3.2 Total 2‘0,000

ii
16 260,000

::
45

____________________________________________________-________________________-____-_______-_________----



““OI(DLCGI‘  AREA  LDAOINGS, b” 1919-1080
cnetric  Tons,



Table  z

H”DrfO‘OGIC  AREA  LOIDINGS, Y” *979-1980
<Metric  Tans,

L&IE OWTPRIO
--------------------____________________~-------------~-~------------------------------~-~----------~--------
_____“r_“~~~~~r_“le~________-_-_--------~---~~--~~~~~~~~--!~~~--~---------------------~~~~~~~!--~~~~-------

Total P.rC*“t  P*rEC”t Total  p.rcent  r.rcentN”.lVP td*me LOad Monitor*d  Diff”M Load “onit0r.d DiffW._-.__-______________________________________________-----------------------------------------___--_________
5.1.1 Nirpra-Llr1.ans Compler 61,000 9: 95 91,000 05.1..? t.rese. River 170,000 9‘ .?40,000 93 i:

River Basin GrOUD  5.1 Total 230,000 67 95 330,000 67 96
------_-________________________________--------------------------------------------~---------------------
5.2.1 ba”“.-Cay”ga Conple” 31.000 0 100 38,000 0 1005.2.2 or.erj.2 PiY.r 1.000,000 100 46 910,000 ,(I0
5.2.3 Salmon Conelex 8,600 97 10,000 ::

River Basin Grc.“D 5.2 rota, *.100,000 :z 49 560,000 :: &?



Table z
““Ol(DLOGIC  PREP LOPDINGS,

tnctric  Tons,
L&IF SUPERIOP.

Y” 1919-1980

*ydrclopic  area rota,  Nitrogen  ,979 Total NitrOD*”  ,980
_____--__-____-_-_-_-__---___-_-_-_-_-_-_-_-_-_-_-_-_______-___-_-_____-_-___-_-________________--__-____

Total  Percent Percent Total Per<*“* PPCC*“t
Number Name LOad Nonitored  Diffure LOad M.anitorcd  Diffuse
_________________  - ____-____  -_-_-_-_-_-__-__-_--___________________  _____  - _____  -___-___--_-_-_-  ____  -___-__-
1.1.1 sucericr SloDe Corwlex 2,700 6.1 1lJo 1,500 6.1 100
I.,..? saint LOUi llirer 3,200 LOO I.‘00 100 91
1.1.3 Apostle  Island Coracle, 2,300 25 ,:I! 790 25 100
1.1.4 Bad sl”er 800 100 100 I,.?00 100 100
1.1.5 Montreal River CDmple. 220 0 80 zzo 0 83

River Basin GFO”D  I., Total 9,200 51 98 5,100 55 97



TabI* L
““DPOLOGIC  ARE.  LOPOINGS,  Y” 1919-1980

tetric Ton*,
LAKE r4IC”IGPW

_____________________._____________________________----------  -- ------ - --_----- -_-_--------------------
kydrolopic Area Total Nitrogen 1919 Total Nitrope”  IP(IO________________________________________----------  - ______-  -_-- ------- - _-_-------- -_-_-------------------

rota1 percent PFrCe”l Total p.rcent  pers.nt
N”lher Name LOad Yonitored  Die‘“*. LOad  “onitor*d Oiff”S._____________________________________________________________ - ___-_-_-  -__- ____-_-_-_------  -------------
.?.,.I M.ro.ine*  Comp~er 630 100 45.0 44 100
L.1.2 YeEOlinee  Iliver ZlBDO 1:: 98 2.300 100 98
2.1.3 PeshtlCo  River 900 0 100 530 100
*.I.+ occnto rfirer 770 II 100 460 ,”
2.1.5 suamico to.Dler 380 0 100 220 1::
2.1.6  FOB Diver BllOO 100 3,700 10:
2.1.7 Green cay Concal*i 5,300 L4 :: 1.300 :i

River Basin  iroup 2-I Total 19,000 66 93 9,000 :: 86

2.2-I thiCago-~ilYa”ke*  ConLslsr ‘,000 33 90 2.600 33 81

2.3.1 saint .Jossen  River tlrooo 100 89 1*,000 100 91
z-3..? BliCk  P. <s. “a”.“) CO”P. 620 0 100 720 I) 100
L.Z.3 Kala.azoo  River 3,600 100 3.100 100 17
2.3.4 B11Ck  R. cctt3.a  co., COnP 560 :i 590
2.3.5  ‘r2nd  River 9,400 1,: 84 llrOOO 10: t:

siwr Basin  WO”D 2.3 Total 25,000 95 85 29.000 PI 86
__________________________________-________________-_-_-__________-_______-________________---------------
2.4.1 l4u5kcp.a” PilPr I.900 100 I.600 100
2.6.2 Sable  tolpler 1.~00 LB z: 1,200 *a zi
2.4.3 *ani.t.e River 1.100 90 97 1.100 90 91
2.4.* TraY*r*B  C.amPlex I.500 16 95 1,900 L5 96
2.‘.5 Seul Choix-GrOSCaD  tono. 600 0 *ml 4co 0 100
2.4.6 *mi5tiwe River 1,600 100 100 1.100 100 100
2.4.7 Bay De NOC Complex 1,*00 0 100 1,000 0 100
2.4.8 Ercanaba  River PLO 100 100 190 100 100

siver Basin  trO”P  2.6 Total 10.000 59 98 9,*00 56 98



rYdrClopiC Area Total Nitrogen ,919 Total nitrogen 1980
Total Percent Per=.“, Total Percent  s*rc.nt

N”.ber Name Load nonitorw2 Diffuse LOad Honit0r.d Diffurs----------________________~_~__________~_~_~_~-__~__-_~_~__~______-_____________________________---__-__-__
3.1.1 Les Chenea””  Com.ler 1 ,A00 23 100 1,500 23 100
3.1.2 Cheboypan  rciver 830 100 100 620 100 ,oo
3.1.3 PPWSclUC  151s Col~ler 360 0 100 180 0 100
3.1.‘ Thunder Bay Ri”V 960 100 100 340 100 100
3.1.5 PU Sable-Alcon.  Co.olex 670 91 100 580 91 100
3.1.6 Rifle-.” Grer ComDlor 1,300 51 170

l?iu*r Barin kO”D 3.1 rota, 5.600 63 1,‘: 3,900 :: ::

3.2.1 r.a.kaulin ConDlex 5‘0 0 460 90
3.2.2 SaFind.  RiY.T llrDO0 100 I’: 12,000 10: 79
x.1.3 Thumb co”plei 5,‘00 10 100 6,900 100

Ri”er Basin irovp 3.2 Total 11,000 68 86 19,000 :i 81



Table z
““OROLOGIt  A.REI  LOIOIII‘S.  Y” 1919-1980

<n*tric  Tons,
LAKE  ERIE

____-______  - __________  - __________-_________------------  - ______  - __-- - ___------- ----------------.----------
Hydrclopic  Acea Total  NitrOpe” 1919 ,ot*i nitrop*n 1980_________  -_- ______ - ___________  -_-_- ________  -__-- _______  -__- _____-_-_-_-_-_-_-_-  -- _--------------- -------

Total  Percent PBCct.l Total P.rcant P*CE.“*
Number Nale Loa* Monitored  Di‘ture Loa* “onitored cliff”*._________  -- ____________________  - ________________-_-_---------------  - _-------_-------- -------------------
4.1.1 Black  RIYer 1,600 100 99 1,400 100 98
4.1.2 St. Clair Complex 130 36 98 es0
4.1.3  Clinton RiYer 2,200 100 60 2.100 I’,: 2
4.1. Rouge Complex 890 83 43 1,000 81
4.1.5 “won rliv*r 1.100 LOO 62 L.300 100 2:
L-1.6 sun creek Complex 660 100 900 100
4.1.7  rfaisin River 1.500 8: 89 6,000 8: 92

*iv.r Basin  GTOUD  4.1 Total 12,000 81 76 Ir.000 83 80
____--_____________-____-_________________________________----___-____-__----__----------------------------
1.2.1 ottara River 1,500 0 99 I.500 0 99
4.1.2  *aumee River LO.000 100 91 CO.000 100
4,z.s To”ssafnt-Partag* t0.p. 3,500 60 3,800 60 z:
‘.2.5 Sandusky  River 12.000 100 zt 15,000 100
4.2.5 “won-Yernilion co.e1ex 7.400 91 5,200 67 i:

l?iu*r  Basin  Group 4.2 Total 64,000 t; 97 66,000 93 9*
-__________-____________________________----~------~-~~-~--------~------------------------------------------
G.3.1 Black-&x*”  c.m01e* 2,POO 79 2,400 II 80
4.3.2 turahorra River 1,100 loo :: 3,800 100
1.3.3 Chagrin tollPl*” 490 90 96 450 90 ::
‘-3.6 Grand RiY.v 1,500 100 100 lr*OO 100 100
4.3.5 Asbfabula-conn~aut  COW. 620 9‘ 96 530 96

*irer earin Gro”D 6.3 Total 10,000 93 80 9.000 :: 19

4.4.1 ErieChautauqua  Co.plr” 1,700 0 96 1,LOO 0L.L.2 cattaraugus Creek 1,500 100 98 1,000 100 z:6.6.3 Tora.a”da  Compler 1,500 ‘1 93 l.000 40 89River Basin irO”p 4.‘ Total 4,700 46 95 3,300 4‘ 93
-------------------------------------------------------------------------------------------------------------



Table L
““OROCOGIC 4*Ea  LOIDIIIGS,  Y” 1919-1980

<netric Tons,
LAKE  DWTAR10

HydrClDpiC  A1.1 Total  t4itrogen  1919 Total Nitrogen  1980_____-_-__-____-___-_____________-_-_-________-___________-______--__________-__-_____________________----
Total  Percmt  Percent Total Percent P*rcent

______________ral.______________________-------~---------------~~!!~~~---------~~~~---~-~~~~~!~~~~---~~!!~~~Number LOad Monitored
5.1.X Hilgra-Orleans Colplex 2,800 0 68 2,800 0 68
5.1.2 G*“esee stiu*r 5,500 92 91 5.400 92

Pirsr Basin  Gro”o 5-l TDtal 8,300 60 83 8,200 60 i”,

5.2.1 Yaln.-Cay”c,a  COmD1eI 180 0 7.3 0 91
5.2.2 o*.eSO  River 9,400 100 :: 8,600 100 62
5.2.3 Salmon ConDle. 1,500 99 *,900 100

nirer Basin  ‘POUD  I.2 Total 12.000 i: 72 I.?,000 :: 73
____________________--_---________________________________----_____________-___-______________________---
5.3.1 BlZCk sirer 3,100 LOO 3,200 100
5.3.2 Perch  Complex 710 0 ,Lc 620 0 IfFJ
5.3.3 OsragatChiP  River **400 100 99 1,100 100
5.3.4 G,-lSI-lag”ettc-St.  9*gi* 2,800 65 Z.900 z:

River earin GWYP  5.3 Total 9,000 81 :: 8.400 :: 97
-_- -_----



TSbl. *
““DROLOGIC  MEA LOIDI*GS.  “I 1979-1980

<*etris  Tons,
LAKE SUPERIOR

__________ - _____________________________________ - ____________ - ______ - ______-_  - __-_ - ----------------
__-_-_rr”TI!Ic’_rz’i___________________------~~~~~~~-~~!~~~!~--!~~~------ .n.onia Yitrog.” lPB0________________________ - -_-_---

Total Percent  psrcent Total *.rc*nt Perc.nt
N”“b*r Na*e LOad l4c.nit.ared Oi‘f”*e Load “0”itOr.d Di““S.____________-_____-____________________________-------------____________________-----------___---
1.1.1 sweriar Slop*  ConEl*r 110 6.1 100 4, 6.1 1001.1.2 sa,nt Lc.“iS River 1:: 100 28 10 100 331.1.3 Apost,* Illand ComelPx 25 100 :: 1:: 1001.1.l. 8.6 airer 26 100 100 100
1.1.5 Montreal River tompl*illirar Basin  Group 1.1 Total 2; 0 II *336 83 2‘0 s”, ::
___________________-__-__-_____-__________________________________--______________--_-------------------
1.1.1 P.rc”Dine *ountains  C0.P. 16 ‘9 58 L9 I,
I..?..? Ontanapon rliver 31 100 98

:;
100 99

1.*.3 Xe”.e”aw P.“ins”la COlll~. ::
0

1:: ::
D

1.2.6 st*rpeon  River 100 100 1,‘:
1.2.5 ““CO” rountain ConFlex 85 0 25 100 0 38
1.2.6 Gr*nd *al-ais  conlp~ex 26 0 100 55 0 100
1.2.1 Tabg”a.enon Ri”*r 21 100 36 1001.2.8 sault co.D1ex 5.3 0 1:: 3:: 0 1::

River 1-z TotalBasin GmJ”D L30 31 66 35 78



wN



h!ddI-ClOl)iC 4r.a &lnonia Nitrogen  ,919 Arn.mnh  *itrogen 1980_______________________________________________________-______________________--------------------------
Total  hrcont  P.rcent Total mrc.nt  Perc.nt

““.bl- N*nla Load Monitored  Oitfuse L*ad “0nitor.d Cliff”%.

3.2.1 Ka.*arlin Cmpl*x LO 0 90 89
3.2.2 sagina.  Riuer I.‘00 1003.2.3 Thumb col~~ex 120 :; 2

1.5::: Id
9.0 :“,

ertr aa*in GrD”p 3.2 Total 1,500 35
,A

96 3?.
_-_-_-____-___________________________________-_______________________________--_______________-_--------

-,



*ydrD,OgiE  Prea Ammonia Nitrogen  1979 A.n.O”il Nitrogen  1980__________.____._.____________  -_-_- _____ - ____ -_-___- ___.______  -_- ______ - _________ - -_-___-_-_-___-------------
TOtal Percent P*rcent Total  percent percent

NY”bee pialoe LOad Monitored Di‘fure L,ad Monitored  DiftY5.e

L.,., eleck t?IYeP 30 100 63 61 100
‘.I.?. St. Clair ComPler 13 41 $2

::
4.1.3 Clinton RileI- 100 1:: 0 92 1:: 0
4.1.6 POLW Cmc.le” 110 81 250 49 6.14.1.5 H”l.3” PiYer 260 100 :: 230 100 IS4.1.6 suzn tree* COnFle‘ 25 100 0 1006.1.1 zdairin  Rirer 120

8; 1::
6.6aivar Basin  GCOUP  &.I Total 100 90

::
860

i:
18

4.2.1 0tta.a  PiYew-
6.2.2 *aumc* River

,.z:: 0 79 21 0 10
100 890 100 53L.2.3 Tou*saint-Portage conp. 130

2
140 18 50

4.2.6 Sa”d”Eky ;liver
230

1:;
6, 110 100

L..?.5 “won-“ernillon ta.Dler 430 10 BB 65 ::
::RiYar 3asin GrOUP 4.2 Total 2,000 90 6‘ 1,300 4,



Table  2

““OROLCGIC  &REl LOADINGS*
cH.tric  Tons,

LIKE ONTAixIO

Y” 1919-1980

------.-_______________----~__________-_________--____-~__~~_______________-___--_____________-____________
kydrrlogic Area Ammonia Nitrogen  1979 An.onia  Nitrow” 1980______-_--_-_-__-_______________________---------------------------------------------------------------------

Total  PFP.CB.1  pet-cent Total t%rcsnt  perc.nt
N”.ber__________.___“~‘“~_____________----------~~~~---~--~~~~~~~~~---~~!!~~~---------~~~~------~~~~~~~~---~~!~~~
5.X.1 Nizpra-Orlean*  Conele. BOO

9:
33 910 0

5.1.2 Genes*e Ftivsr 900 I.400 91 Ii:
RiYPY Basin GTOUD  5.1 Total I.700 48 :: 2,300 53 61

5.2.1 Ya”n*-Cay”Ca Cowler 130
,o:

92 210 0 95
5.2-Z o*.*yo River 1,300 1.100 100 0
5.2.3 Salno” COWhX 20 10 6; ‘LO 15

RiYPC Basin GroOp 5.2 Total 1,400 89 10 1,100 66 ii
--_-_-_-__________-_-______________________------__-_____________________________________-----_______-______
5.3.1 &lid? Rirer 140 100 110 100
5.3.2 Perch Conplei

1::
0 1:: 23

5.3.3 OE.watChi*  Ifirer 100
;:

100 10:
12

5.3.4 Gv-2rr-laguette-St. rc*gis 130 68 130 ;:
r(iv.r Basin Groue 5.3 Total 500 83 83 360 ti 18

----_-_____________-____________________-------------_________-___-__-__-____________________-----------



Table *
H”CROLOGIC  LrlEI  LOIDINGS, ** 1919-,980

<Pletric  Tons,
LAKE  %PE@(IOR

_________ -_- _________ -_-_-_-_-_------  ____ ---- _____ -- _____________ -_--___--_-_-_-  _______ - _____ - ____-_______
~yd.-clogic area Nitrate <*tutrite> PJitrop*n 1919 atrat* c+tditrits, tiitrw,.n 1980___________ -__-- ____ -_-_-_- ______ - _______________ - ________ -- ____________-_______________  - ______________

Total  Percent Percent Total  P.rccnt Percent
Nunbcr Name LOad ltanitor*d Oittuse LOad Ilonitored Oiffu*._______ -___- __________________________ -- ______ -_- ________ - _____ - -__________  --___-  ______-_-_-___-_-_-_------
1.1.1 SuFFrior  51Oc.B  ComcIe. 1,300 6.1 100 260 6.1 ‘00
1.1.2 s a i n t  L.a”iS River 610 100 92 230 100 80
1.1.3 Apostle  Island Complex 350 25 100 160 25 100
1 . 1 . 4  Bao Rirer 160 100 100 120 100 100
1.1.5 v.mtrea1  R1Yer tonD*Pr 0

River Basin  GrwP  1.1 Total 2,z 38 :: 7:: 5; ::
____-_______________---------------------  - ______-_-_______-_-_------------------  -__-- ____ - _-____-----_----
1.2.1 POrCUDine  *oY”lai”* tonIp. 110 28 8‘ 99 27 80
1.2.2 ontonagon  River If.0 100 100 110 100 IDO
1.2.3 **aeenaw P*nins”la Camp. zoo 0 99 130 0
1.2.4 StYrP.0”  Ri”er 1*0 100 100

::
100 1::

1.2.5 HYIOll Mountain  toneler 110 0 85 0 91
1.2.6 ‘rind yarai* Complex 160 0 100 100 0 100
1.2.1 Ta~quamen.an I(i”W 100 100 97 16 100 95
1.2.8 Saul*  Cmpl*r 32 100 23 0 100

r(iYer Basin  GPOYD  I.2 Total 1.000 3: 95 1zo 41 96



n

Tsble 2
““CPOLC‘IC  PREP  LOAIOINGS,  U” 1919-1980

<netr,c Tons)
LAKE  LllCHI‘PN

------.---.-___---.--~~~~~~~~~~~~~-~~~---~~~~~~~-~-~~~~~~~~~--~-~--~--~---~~~~~-~---~~~~-~~--~~-~-~~~~-~~~~~~
*YZrclogic Area Nitrate <*Nitrite, tditr.agen  ,919 Nitrat*  <.tditritc>  Nitropen  1980- -- - - -- -- - -- -- -- -- -- - - - - -. - - -- - - - _ -- -_ - _. _ - _ -_ - _ - _ - _ -_ - _ -_ - _ - _ _ _ _ _ _ _ _ _ _ _ __ _ _ __ _ _ __ _ _ __ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _- __

Total  PevC*“t  PBrce”t TOtal percent  PDrEInt
N”.hCP Name LOad no”Ltorea OlffYSe LOad l4o”itor.d Giftuse----------------------.-------.----.-------.-----------------------------------------------------------------
2.1.1 *erominee tom~lex 110

1:;
100 64 44 100

2.1.2 Ccrosinee  river 620 91 450 100 96
2.1.x Peshtigo  b?,ver 170 0 100 67 100
2.x.4  CCC”fO  RiYer 110
2.1.5 S”Gnic.3 tonc.lex

1.5~:
i 2,’

58 i
2.1.6 Far River 100 . 4:: 10:

1::
2.1.7 rzrsen Bay Cmloler t,wo 23 iz 470 26 9’:

l?iuer  BdEi” Group 2.1 Total 5,500 52 93 1,600 61 16
___________________________  -_-_-_-_-_-_-___-_-_-~------- _____ -__-_-_-- ______ - ______ -_- ____ -_- _____ -_- _______  -
*.*.1 ChiCapO-MilYaYllee  Cowlei 1,900 33 30 1,100 32 83
____-_.__________________  - _____________  -_-___- _______  -_-__-_----__-__-_-______  _______  -_- _____________________
2.3.1 sant Joseph  RlYee 5,900 100 92 8.700 100 9,
2.3.2 B,ICk  r(. (5. ciaven,  tome. 320

d
100 4‘0 0 100

2.3.3 1.1...100 River 1,500 84 1,100 100 85
2.3.6 BlECk P. ccttaua  cc., COnlD zoo

toi ::
260

2.3.5 Grand River ‘,100 6,200 10: ;fJ
River aasin Group 2.3 Total 12,OOO 96 99 11,000 96 92

---------------------.-------.---.--.---------.---------------.-----------.------------------ - _____-_________
2.4.1 *Ylkeg.n  RlYer 690 100 590 100 97
z.4.z Sable Complex 100 28 ;: 340 28 99
2.4.3 l4a.ist.e RiYBF 420 90 460 90
2.1.6 T.Z”*r58  CDnplex 560 16 2 640 15 E-
2...5 se”1 thc.ix-iroSCaD  C.arnD. 110
2.4.6 nani*tique  xiuer 290 *oi

100
1::

0 100
100 100 100

2.4.1 Bay I;= NOC COaFlex 310 0 100 zzo 100
Z.4.B Escanaba  RiYer 260 100 100 180 10: 100

River 82fl” GCOY. 2.6 Total 2,730 63 98 2.100 58 98



Table 2
H”OROLO‘1C  PREI  LOIOINGS,  “I 1979-1980

t”etrrc Ton*,
LlKt ““I(ON

_______________ -___--_-_-  ________________________ - __________________________ -_- __-_ - _-_-_------------------
ilydrclogic Area Nitrate  <*Nitrite, Nitrogen  1919 Nitrat.  c+b4itrit., Hitrow”  1980__._________________________________________________________________________  - ______________ - _-_-_-------

Total  Percent  percent Total  Percent  percent
N”.ber Na”* Load “Onitored Di,f”S. Load Wonitored oittu**__________ - ____ -_-_- ____________ -_-_- ______ --_- _______________ -_-_- ________-  - -_-_-_--------  - ---- ------------
3.1.1 Les ctleneaux  tanPlex 180 23 100 130 100
3.12 ChoboIgan  River 160 100 100 130 1:: 100
3.1.3 Pr-e.OYe Isle complex 73 0 100 33 0 100
3.1.‘ Thunoer  Bay River 200 100 100 66 100 100
3.1.5 l” Sablc-Alcona  CO”P1ex 130 91 100 130 91 100
3.1.6 sill*-8” Gres ConDle” 560 57 260 91

Ifiler BarIn GrOUp 3.1 Total 1,300 65 2 120 :t 99
_________ - ____________ -___-  ______ -_- ___________________ -_-_-  ____-_-_-_-_-_I____  - ______ - ____------------
a.*., Ka.kaulin CamDlel 280 0 250 0 93
3.2.2 sasina.  River f,OOO 100 2 6,800 100 90
x.*.3 Th”rnb CO.~1.. 4.100 10 100 5,900 100

River Barin GroUD  3.2 Total 11.000 59 93 13,000 :; 9‘
___-_-__-_--  ________________ - ____________ -___- ____ - ____- - ___-___ --___- -______ ---- __--------- -- -_-_----



tiydrslogic  Acea Nitrate <*Nitrite>  Nitrogen  1979 Nitrate  c+tJitrit.,  Nitrope”  1980___________ -___-_-__-  _______ - _____ - _____ - _____________ - _________-_._-______  - -___-_-_______-_____-------------
Total PerCent  percent Total Percent  s.rcent

Number Nana LOad nonitoced  Oiffuss Loa.3 “ooitored cliffus._______________________ -_-_- ______ -_- ___________________---------------  - -_-_-_-  - -_-_-_-_-_-_- - _-_-_-  - -_---_-
6.1.1 B1ZCk RiYN
4.1.2 St. CIzlr comcJer
1.1.3 Clinton River
5.1.4 RDUD.2 ColDler
1.1.5 HYID” River
6.1.6 sren Creek Comele”
6.1.7 Raisin Rirer

RiYPY B.-d” GrOYP 4.1 Total

1,100
480

1,500
‘30
370
‘90

3.600
8,000

100 99

1::
99
67

61 99
100

8:
1::

95
82 BP

760
520

z.000
400
490
630

4.100
9,300

100
36

100
62

I(10

8:
81

zi1,
2100969cJ

________________-_-_____________________--~-------------------~-----------~---~-------~----~-----------------
4.2.1 [Ittara River 1,200 0 100 1,100 0 1006.2.2 naumee  River 33,000 100 30,oiJo 100 994.1.3 To”*Sai”t-Pc.rtage conw. 2.700 60 ;: 3,000b.i.4 SardUEk” Rlvec 9,600 100 99 16,000 1:: i:6.2.5 H”lon-“er.ili.* ConPler 5,900 66 4,600 66River Basin Grwll 6.2 Total 52,000 92 ii 53.000 93 t:
-----------------_-_-.____-___________________________________________-___________--------------------------
6.3.1 B1~ckRocky Canplel 1,500 80 1,500 806.3.2 cu,atloqo  River 1,800 100 ii 1,100 100 .z4.3.3 ChlWi” Con~lex 290 KY 98 280 90 986.3.4 ‘rind River 570 100 110 100 1006.3.5 *s,tab”la-Connea”t Conp. 230 z: 96 320 :,’ 91River oa*in GrOUP  6.3 Total 4,‘OO 83 4,500 83

‘.,.I Erie-Chautauqua  Cont3lex 970 0 97 160 0 9.5
4.4-z tattaraugus tree* 810 100 6W 100 98
1.4.3 Tmabanda Conplex 900 41 ii 680 41 91

llivsr Basin ‘ro”. 4.5 Total 2.700 ‘4 97 2,100 4‘ 96



Lb.XE ONrlRfLl
________________-_______________________-------------------------------------------------.-------------------

Hydrclogic  A,rsa Nitrate <.tiitrite> NitrOpe”  1919 Nitrate  CrNitClte, Nitrogen 1980_________--__-_____________________-__------~--------------~-------~--------_____-__-__.____-_---_-_------
Total  Percent Percent Total p.rrsnt Psrcent

N”.ber Nana LOad Ilo”itored Oiftuse LOad llonltoced  Diffuse___________-__-_________________________------.-------------------------------------------------------------
5.1.1 Ni~pra-Orle.“* come,** I.200 0 II 910 0 IO
5.1.2  Geresee  Riuer 2,600 92 92 l.900 92 90

River Basin  ‘PO”. 5.1 Total 3.100 63 81 2,800 Cl 83
____________ - _____ -___-  _____________________________________ -_---__-__--  ____ ----- ___________ - ______________
5.2.1 uarne-taruna  cowlex 600 0 300 0 97
5.2.2 OEleSo River 4,500 100 if 3,800 ICO 18
5..?.3 Salnan  Coneler 1,000 99 l.lOD 100

River  Basin  GrO”p 5.2 Total 5.900 :: 85 5,200 :: 83
________-__-__-__-_-____________________~~-~-~~~~~-~-~~~~~--~~-~~~~-~~-~--~-~~~~-~~~~~~~~~~~~~~~~~~~-~--~--~
5.3.1 Black  River 1,900 100 99 1,200 100 98
5.3.2 Perch  c.omp1ei 330 0 100 2zo 0 100
5.3.3 Os..SatchiP rcirer t.90 100 510 LOO 98
5.3.6 Gra**-~aw*tte-St.  llegi* 1,200 66 z; 1,100 66 97

RiYPr *asin Groue 5.3 Total ‘1100 *z 98 3.100 81 98
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